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To find an answer to the question, whether passive inhalation of tobacco 
snoke nay cause a reduction of lung function, an investigation involving 1,364 
white collar workers with healthy lungs was carried out. The gTOup was divided 
into never smokers, passive smokers, ex-smokers, and current smokers. Lung func¬ 
tion was tested by measuring the flow-volume curve standardised for age, height 
and body weight. Our findings confirmed, as expected, that active smoking causes 
an impairment of pulmonary function* Ex-smokers and passive smokers showed no 
flow reductions, which were out of the range of the normal variability. From this 
it follows that average everyday passive smoke exposure in the office or at home 
does not lead to essential impairments of lung function in healthy adults. 

INTRODUCTION 

There is no doubt that active inhalation of tobacco smoke can cause a reduc¬ 
tion in pulmonary function. This applies both to the ventilation with decreased 
forced expiratory vital capacity (FVC) and to forced expiratory volume in one 
second (FEV ) (4, 14, 22, 26, 30, 49, 51, 55). Furthermore obstructions of the 
small airways have been discovered in active smokers by other suthoTS using end- 
expiratory flowa of the flow-volume (MEFV)-curve (4, 9, 16,, 29, 37, 44).. 

Our knowledge of the effects of passive smoking on the bronchopulmonary 
system, however. Is still far from being complete (Surveys in 2, 3, 15* 17, 21, 

28, 32, 34, 35, 52, 57). 

Studies in children are of particular interest because developing lungs 
may be more sensitive to the effects of environmental tobacco smoke. Therefore 
until now already 24 epidemiologic research papers havs been published on the 
effects of currant or life-time parental smoking on pulmunary function in 
children. 

Some studies demonstrate a significant negative effect of parental smoking 
(e.,g. 47, 48, 50, 56, 61), other results are inconsistent (e.g. 18, 53, 54) and 
a number of investigations fail to find any associations between parental smoking 
habits and a decreased pulmonary function in their children (e.g. 13, 33* 42, 46). 
These inconsistencies may depend on niaclassification bias, socioeconomic status, 
outdoor air quality, home heating, air conditioning and humidity, genetic factors 
and in utero or lactational mechanisms by maternal smoking (survey in 62). 
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In persons with bronchopulmonary prior diseases , i.e. bronchial hyper¬ 
reactivity,, chronic bronchitl* or asthma, passive smoking can aithar aggra¬ 
vate or lead to a ralapaa of the illness aa la reported In some atudlea 
(12, 41, 45, 59), Other authors auch aa Lebovitz (31), did not find thaaa 
effacta. 

In view of these partly contradictory findings the question axlaca to 
what extend passive smoking can impair lung function in healthy adults - 
Only a few studies have dealt with this question and their results are not 
uniform* To obtain a better insight Into this issue, ve carried out a study 
involving a larger group of white collar workers in 1982 - 1983 (27). While 
our evaluation at that time concentrated on the time-volume curve, our atten¬ 
tion is focussed at present on the flow-volume curve. 

PATIENTS AND METHODS 

A total of 1,351 subjects (951 men and 413 women) took part in the 
study. All of them were office workers and participated voluntarily under 
blind study conditions. The subjects filled out a standardised question¬ 
naire containing among other questions regarding their smoking habits and 
bronchopulmonary prior diseases. 

Subsequently the overall group was divided into four subgroups : 

- Never smokers (NS), defined as persons who have never been 
regularly exposed to tobacco smoke, either actively or passively. 

- Passive smokers (PS), defined as subjects who have never actively 
smoked, but who are currently exposed to passive smoking. 

- Ex-smokers (ES), defined as persons who had given up active 
smoking at least six months previously. 

- Current smokers (CS) representing the group of persons who, at 
the time of the investigation were actively smoking cigarettes, 
cigars or pipes. 

The size of the subgroups, sex ratios, average age and prior diseases 
in the lower respiratory system are specified in tab. 1. 

As statistical analysis of associations between lung function in 
healthy subjects and persona with prior diseases such as pneumonia, asthma, 
tuberculosis of the lungs and chronic bronchitis shoved no significant 
differences, subjscts with prior illnesses were not excluded. 
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1: MEFV-curvea in male and 
female current smokers 


Fig. 2: MEFV-curves in male and 
female ex-smokers 


This means that in men the effect of tobacco amoke inhalation is pre¬ 
dominantly reflected in a amall airways dysfunction,, whereas in women active 
inhalation shows more severe effects (36). The depression of the entire 
flow-volume curve in female CS indicates more central bronchial obstruc¬ 
tions (25) . 

The fact that women consume fever cigarettes than men and also spend 
a shorter period as smokers shows the particular health hazard in women. 
While women reach 6.7 packyears (20 clg./day), men have a consumption of 
16.6 packyears (tab. 3). 

Ex-smokers 

We found no essential worsening of lung function In ex-smokers either 
in men or in women (fig. 2). The only exception here is the decrease in 
MEF 25 and MEF 15 in men. On the other hand, PEF and MEF 75 in male ES 
show an increase. 

Mean ex-smoker period In men waa 7.0 yaara and In woman 4.5 yaara 
(tab. 2). Apparently during that time a restitutio ad integrum occurs, 
also in women, although the impairment of their lung function due to active 
smoking is more pronounced than in men. Similar results have been obtained 
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Tab. 3: Smoking habits in ex-smokers and current smoker# 
(median value* and 66 2/3 confidence intervals). 


in intervention studies (5, 7, 8). For example Buist et al. (8), by mea¬ 
suring lung function standard parameters* demonstrated a clear improve- 
mant in ventilation after smoking cessation within a period of six to 
seven months. 
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Fig. 4: MEFV-curves in male and 
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Passive smokers 

Fig. 3 shovs no disturbance in lung function for male passive smokers. 

In women PEF and MEF 75 still lie within the normal confidence interval, but 
the statistical analysis reveals a reduction. 

This finding Is difficult to interpret. If these changes are to be 
attributed to passive smoke exposure, the results found for active smokers 
would lead us to expect a decrease in the other flow rates as well. A 
possible explanation for the Isolated reduction of PEF in female PS might 
be the relatively high interindividual variability of the flow-volume curve. 
This may lead to accidental correlations. 

Hever smokers 

As the NS group also represents the reference population, no statisti¬ 
cally significant alterations of their values can be expected (fig. 4). 
Findings by other authors 

Up to now eight studies have been published on passive smoking and lung 
function in healthy adults (tab. 4). These are exclusively cross-section 
studies. 

Only in two studies the flow-volume curves were determined besides re¬ 
cording the time-volume curves. Whilst Brunnekreef et al. (6) found a sta¬ 
tistically significant reduction of PEF and MEF 75 in PS in comparison to NS, 
Schilling et al. (42) were unable to establish such a relationship for any 
lung function parameter. 

The remaining six studies which concentrated only on the time-volume 
curve did not show uniform results. Whereas three investigations confirm a 
reduction of lung function due to passive smoking (23, 38, 58), this rela¬ 
tionship was not supported by the other three studies (11, 19, 27). 

These investigations differ considerably in the methods applied. This 
discrepancies are mainly found in formation of subgroups, lung function pro- 
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ceduret, standardization and* moreover* age structure of the participants. 
Therefore, any direct comparison can only be limited. 

The best way to compare them Is by calculating the differences in 
lung function parameters between NS or normal persons on the one hand and 
in PS on the other. The data available can be seen in tab. 5. In female PS 
flow decreases for PEP and MEF 75 between 10 to 16 I and 9 to 14 X, reap, 
were found. For both male and female PS, decreases in FEF 25 - 75 and FEP 
75 - 85 can b« calculated which are between 6 and 9 X or 5 and 15 X* reap. 

Reductions of this magnitude in our investigations wars only found in 
comparing with NS and CS. Thus in female CS PEF was decreased by 19 X and 
MEF 75 by 14 X. For FEF 75 - 85 reductions were between 8 and 18 X in CS 
(27). 


ttywwUREEf IT Al. U945) * 





- eS vs. PS/H Ut wusewt chaste 

F PtF 

• 

0.75 i/s 

<i0 XI 

aged WO - 60 rl;A*s. omv wqmem) 

F MtF 

75 

058 l/s 

( 9 X) 

- MS VS, PS/M UXPOStD SI MCI AlOvJl 15 «A*S. 

F PtF 

. 

1.53 l/s 

<18 X) 

aged M0 - 60 TIAHS . oetT wo«iK) 

f MEF 75 

0.97 l/S 

(U XI 

WMITt 1 FR0EB (1930) 





- NO*«Al FE*50« VS. PS/M 

* FEF 

25-75 • 

0.20 L/i 

< 9 X) 


F FEF 

25-75 • 

0.19 at 

( 7 X) 


h FEF 

75-85 • 

0-05 t/S: 

l 5 X) 


F FEF 

75-85 • 

0.12 l/s 

<15 X) 

KMifFfttMM IT al. <1985) 





- HS vs. PS/H (AGED <40 VEA»S 01 «0»l) ! 

F FVC 

- 

0.09 t/s 

< 3 X) 


F FEV, 

1 

0.09 l/S 

< M X) 


F FEF 

25-75 - 

0.17 i/s 

< 6 X)' 


Tab. 3* Differences of Tun-; function uara-cters in nan-s*io!;ers 

with statistically significant association between p 

passive smoke exposure and lung function reduction. 

This would mean that the strain put upon lung function impaired by 
passive smoking is comparable with that by active tobacco smoke inhalation. 
That this cannot in fact be the case is emphasized by estimating the doses 
of the most principal bronchial irritants found in tobacco smoke to which the 
passive smoker is exposed. At sedentary or easy physical work over an 8-hour 
workshift cigarette equivalents of between 0.04 and 8 cigarettes may be taken 
into account* depending on the substances measured (tab. 6). Especially with 
regard to the equivalent of 8 cigarettes concerning nitrogen oxides it has 
to be assumed that ocher sources than tobacco smoke have not been taken into 
account. The substantial deviation is due to the great variability of tha 
external exposure. This depends primarily on the amount of tobacco smoka 
emission and the ventilation of the room (39) while the internal exposura la 
mainly datermined by the ventilations of the lungs. 

Taking cigarette equivalents into consideration, tha effects of passlvs 
smoking on lung function found by White 6 Froeb (58), Rauffmann et al. (23) 
and Brunntkreef et al. (6) are too high. A positive confounder In these in¬ 
vestigations might be that persons having pre-existing impairments of lung 
function or bronchial hyperreactivity nevar taka up smoking (51, 55) and so 
are over-represented in the PS group. 

Furthermore, the question arises to what extent the described impair¬ 
ments of lung function due to passive smoking are of pathophysiological 
relavance. In 1984, the American Thoracic Society (I) published a diagram 
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Tab. 6: Cigarette equivalents for passive smokers concerning 
respiratory membrane irritants (Henschler 1983) 


shoving the various degrees of damages to the respiratory system from air 
pollution, which demonstrates a vide transitional field between physiologi¬ 
cal and pathophysiological alterations (fig. 5). This applies particularly 
to lung function parameters (24). 

In general it may be assumed that under normal everyday conditions 
passive smoke exposure does not Induce relevant pathological changes of 
bronchopulmonary function in healthy adults in the sense of adverse effects. 
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Fig. 5: Spectrum of biological response to pollutant exposure 
(American Thoracic Society 1984) 


CONCLUSIONS 

From the findings available so far there is no evidence that average 
tveryday passive smoke exposure in the offics or at home leads to an essen¬ 
tial reduction of lung function in healthy adults. 

Under unfavourable conditions (forced and passive smoke exposure over 
many years, small rooms, heavy physical work, prior Illnesses of the respi¬ 
ratory system) a reduction in lung function due to passive smoking might be 
possible, particularly in women. 
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